A method for obtaining optimal designs from the class of variance balanced and connected designs was developed for comparing treatment effects with a pre-assigned variance. The properties of the C-matrix of a block design are employed in developing this method. Some new results concerning the design parameters and the non-zero characteristic root of the C-matrix are also presented.
Introduction
Block designs have a wide range of applications in agriculture, engineering, medicine, social and behavioral sciences. In experimental designs for social and behavioral sciences problems, the If the elements of the incidence matrix take only values 0 or 1, then the incomplete block design is called a binary design. Definition 1.6
An incomplete block design with
Some Properties of C-matrix
The C-matrix of block designs is very useful in the analysis and construction of various block designs. The following results on C-matrix are well known and more details can be seen from Dey(1986) and Raghavarao(1971). 
Methodology
A method for identifying optimal designs for comparing treatment effects of equireplicate, proper, variance balanced, and connected block designs is introduced. The procedure can be extended to other cases also.
Determination of Optimal Designs
Suppose that the process variability 2 σ is known. Then, following are the steps involved in determining the parameters of the corresponding design.
1. Decide upon the precision of the elementary (estimable) contrast to be estimated. The above process will lead to a set of optimal designs, which include one RBD and BIBDs provided the latter should exist.
The resulting designs were called optimal designs because Kiefer (1958) proved that RBD and BIBD are A, D, E and L optimum. Further, Roy (1958) proved that in the case of proper binary incomplete block designs, a most efficient design if it exists, is necessarily a BIBD.
Corollary 2.1
Corresponding to a given C-matrix there can be more than one design with the same variance for all the elementary contrasts. 
From (2) and (3) The above result is justified because the variance of each elementary contrast of a RBD is 2 2 . r σ Therefore, an RBD with a suitable r will have a required precision for its estimable contrasts. Table 2 .1 gives the manner in which θ changes with respect to the other parameters of an RBD having 5 treatments. 
